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(54) Title: BIS MONO-AND BICYCLIC ARYL AND HETEROARYL COMPOUNDS WHICH INHIBIT EGF AND/OR 
PDGF RECEPTOR TYROSINE KINASE 




(57) Abstract 

This invention relates to bis mono- and/or bicyclic aryl and/or heteroaryl compounds exhibiting protein tyrosine kinase 
inhibition activity. More specifically, it relates to the method of inhibiting abnormal cell proliferation in a patient suffering from 
a disorder characterized by such proliferation comprising the administration thereto of an EGF and/or PDGF receptor inhibiting 
effective amount of said bis mono- and/or bicyclic aryl and/or heteroaryl compound and to the preparation of said compounds 
and their use in pharmaceutical compositions used in this method. 
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WE CLAIM: 



5 1. A method of inhibiting abnormal cell proliferation in a patient suffering 
from a disorder characterized by such proliferation comprising the 
administration thereto of an EGF and/or PDGF receptor inhibiting effective 
amount of a compound having a bis ring system wherein the first ring is aryl or 
heteroaryl and the second ring is aryl, heteroaryl, carbocyclic or 
1 0 heterocarbocyclic and wherein said rings comprise either a substituted or 
unsubstituted monocyclic ring containing 0 to about 2 hetero atoms, or a 
bicyclic ring containing 0 to about 4 hetero atoms, or a pharmaceutical^ 
acceptable salt thereof. 

15 2. A pharmaceutical composition for inhibiting abnormal cell proliferation 
comprising, in admixture with a pharmaceutically acceptable carrier, a 
pharmaceuticaily effective amount of a compound according to claim 1 . 

3. A method according to claim 1 comprising administering to said patient 
20 a pharmaceutically effective amount of a pharmaceutical composition 
containing, in admixture with a pharmaceutically acceptable carrier, a 
compound, or a pharmaceutically acceptable salt thereof, of the formula: 




wherein 

At I is a substituted or unsubstituted mono- or bicyclic aryl or heteroaryl 
ring system of about 5 to about 12 atoms and where each monocyclic ring may 
contain 0 to about 3 hetero atoms, and each bicyclic ring may contain 0 to 
30 about 4 hetero atoms selected from N, 0 and S provided said hetero atoms are 
not vicinal oxygen and/or sulfur atoms and where the substituents may be 
located at any appropriate position of the ring system and are described by R.; 

Ar n may be as described for Ar I or it may also be saturated 
carbocyclic wherein said ring comprises either a substituted or unsubstituted 
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monocyclic ring containing 0 to about 2 hetero atoms, or a bicyclic ring 
containing 0 to about 4 hetero atoms; 

X is (CHRi)o-4 or (CHRi) m -Z-(CHRi)n; 

5 

ZisO,NR\S,SOorS0 2: 
m and n are 0-3 and m+n=0-3; 

! o R substitution besides hydrogen independently includes alkyl, alkenyl, 

phenyl, aralkyl, aralkenyl, hydroxy, alkoxy. aralkoxy, acyloxy, halo, haloalkyl. 
amino, mono-and di-alkylamino, acylamino, carboxy, carbalkoxy, carbaralkoxy. 
carbalkoxyaikyi. carbalkoxyalkenyl, amido, mono- and dialkylamido and N,N- 
cycloalkylamido; 

15 

R and R together may also be keto; 
R-i and R' are hydrogen or alkyl; or 
20 a pharmaceutically acceptable salt thereof. 



4. A pharmaceutical composition for inhibiting cell proliferation comprising, 
in admixture with a pharmaceutically acceptable carrier, a pharmaceutically 

25 effective amount of a compound according to claim 3. 

5. A method according to daim 3 where Ar I and Ar n are independently 
selected from phenyl, naphthyl, 2-(1H)pyridonyl, pyridyl, quinolinyl, thienyl, 
1(2H)-isoquinolonyl, indolyl, napthyridenyl, benzothiazolyl, quinoxalinyl, 

30 benzomidazolyl, quinolinyl-N-oxide, isoquinolinyl-N-oxide, quinazolinyl, 
quinoxalinyl-N-oxide, quinazolinyl-N-oxide, benzoxazinyl, phthalazinyl, or 
cinnolinyl; and R is selected from hydrogen, alkyl, alkoxy, hydroxy, halo or 
trifluoromethyl. 

35 6. A method according to claim 5 where said compound is described by 
one of the following formulae: 



* 
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5 

7. A method according to claim 6 where said compound is of the formula 
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where Ar n is thienyl, phenyl, pyridyl, quinolinyl, Indolyl, furanyl, imidazolyl, 
2(lH)-pyridonyl, 1(2H)-isoquinolonyl and thiazolyl and R is hydrogen, 
5 (oweraikyl, loweralkoxy, hydroxy or halo. 

8. A method according to claim 6 where said compound is of the formula 



10 




9. A method according to claim 6 where said compound is of the formula 



15 




10. A method according to claim 6 where said compound is of the formula 



20 




11. A method according to claim 7 where said compound is of the formula 

r. 
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12. A method according to claim 6 where said compound is of the formula 




5 

13. A method according to daim 6 where said compound is of the formula 




10 

14. A method according to claim 6 where said compound is of the formula 




15 

1 5. A method according to claim 6 where said compound is of the formula 




20 

1 6. A method according to claim 6 where said compound is of the formula 




25 



WO 92/20642 



PCT/US92/03736 

* 

54 



1 7. A method according to dalm 6 where said compound is of the formula 




5 

1 8. A method according to claim 6 where said compound is of the formula 



10 

1 9. A method according to claim 6 where said compound is of the formula 




15 

20. A method according to claim 6 where said compound is of the formula 

COO 

20 

21 . A method according to claim 6 where said compound is of the formula 




25 

22. A method according to claim 6 where said compound is of the formula 
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5 23. A method according to claim 6 where said compound is of the formula 



10 24. A method according to claim 6 where said compound is of the formula 

Mm (RJo-2 

OO0 



15 25. A method according to claim 6 where said compound is of the formula 




20 26. A method according to claim 1 where said compound 
administered is selected from the group consisting of 

3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 

3-(thien-3-yl)-6,7-dimethoxyquinoline; 

3-(thien-3-yl)-7-methoxyquinoline ; 
25 3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 

3-(2-chlorothien-2-yl)-6,7-dimethoxyquinoline; 

3-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinoline; 

2-(4-methoxyphenyl)-6,7-dimethoxyquinoxaline; 
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3-(2-chlorothien-2-yl)-5,7-dim6thoxyquinoline; 
2-phenyl-6,7-dimethylquinoxalfne; 

2- (thien-3-yl)quinoxaline; 
6,7-dimethyl-2-(thien-3-yI)-qu»noxanne; 

5 3-(4-methoxyphenyl)-6,7-dimethoxyquinoDne; 

3- (thien-3-y0-6,7-dimethoxyquinoline; 
3-(thien-3-yl)-7-methoxyquinoline; 
3-(4-methoxyphenyl)-6.7-dimethoxyquinoDne; 
3-(2-chlorothien-2-yI)-6.7-dim©thoxyqulnoline; 

1 0 3^3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquino!ine ; 

2- (4-methoxypheny0-6,7-dimethoxyquinoxanne; 

3- (2-chlorothien-2-yl)-5,7-dimethoxyquinoline; 
3-(thien-3-yl)-6.7-dimethylquinoline; 

3- (l -cycIopent-1 -enyl)-6,7-dimethoxyquinoline; 
15 3-cydopentyl-6,7-dlmethoxyquinoline; 

4- (3-phenylpropyloxy)-6,7-dimethoxyquino!ine; 
3-(thlen-3-yl)-6,7-dimethoxyquinoline-N-oxlde; 
3-(2-chlorothiophen-5-yl)-5,7-dlmethoxyquinoline; 

3- (3-fluoro-4Hiiethoxyphenyl)-6,7-dimethoxyquinoline; 
20 3-(3-fluorophenyl)-6,7-dImethoxyquinoline; 

4- (2-phenylethoxy)-6,7-dimethoxyquinoline; 
3-(4-methoxyben2yloxy)-6,7-climethoxyquinoline; 
2-(4-methoxyphenylK,7-dimethoxyquinoxaline; 
2-(thien-3-yI)-6.7-dlmethoxyquinoxaBne; 

25 2-pheny!-6 f 7-dlmethoxyquinoxaDne; 

6.7-cflmethyl-2-(thien-3-yl)-quinoxaline; 

2-phenyl-6,7-diethoxyquinoxaline; 

2-(3-thienyl)-6,7-diethoxyquinoxaline; 

2- (5-chloro-2-thienyl)-6,7-diethoxyquinoxaline; 
30 2-(5-chloro-2-thienyl)-6,7-dimethoxyquinoxaline; 

3- (3-fluoro-4-methoxyphenyl)-7-fluoroquinoline; 
3-(thien-3-yl)-5,7-dimethylquinoline; 
3-(5-chlorothien-2-yl)-6,7-dimethylquinoline; 
3-(thien-3-yl)-6,7-difluoroquinoIine or 

35 3-(4-methoxyphyenyl)-7-methoxy-1 -naphthalenol. 
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27. A method for the treatment of psoriasis in a patient suffering from such 
disorder comprising administering to said patient an effective anti-psoriatic 
composition according to claim 2. 

28. A method for the treatment of atherosclerosis in a patient suffering from 
such disorder comprising administering to said patient an effective anti- 
atherosclerotic composition according to claim 2. 

29. A method for the treatment of vascular reocclusion in a patient suffering 
from such disorder comprising administering to said patient an effective 
amount of a composition according to claim 2. 

30. A method according to claim 29 where said disorder results from an 
angioplasty procedure. 

31 . A compound selected from the group consisting of: 

3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 
3«(thien-3-yl)-6,7-dimethoxyquinoline; 

3-(thien-3-yl)-7-methoxyquinoline; 
3-(4-methoxyphenyl)-6,7-dimethoxyquinoline; 
3-(2-chlorothien-2*yl)-6,7-dimethoxyquinoline; 
3-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinoline; 

2- (4-methoxyphenyl)-6,7-dimethoxyquinoxaline; 

3- (2-chlorothien-2-yl)-5,7-dimethoxyquinoline; 
3-(thien-3-yl)-6,7-dimethy!quinoline; 

3-(1 -cyclopent-1 -enyl)-6,7-dimethoxyquinoline; 

3- cyclopentyl-6,7-dimethoxyquinoline; 

4- (3-phenylpropyloxy)-6,7-dimethoxyquinoline; 
3-(thien-3-yl)-6,7-dimethoxyquinoline-N-oxide; 
3-(2-chlorothiophen-5-yl)-5,7-dimethoxyquinoline; 
3-(3-fluoro-4-methoxyphenyl)-6,7-dimethoxyquinoline; 

3- (3-fluorophenyl)-6,7-dimethoxyquinoline; 

4- (2-phenylethoxy)-6,7-dimethoxyquinoiine; 
3-(4-methoxybenzyloxy)-6,7-dimethoxyquinoline; 
2-(4-methoxyphenyl)-6,7-dimethoxyquinoxaline; 
2-(thien-3-yl)-6,7-dimethoxyquinoxaline; 
2-phenyl-6,7-dimethoxyquinoxaline ; 
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6.7-dimethyl-2-(thiGn.3-yl)-quinoxaHne; 

2-phenyl-6,7-diethoxyquinoxaIine; 

2-(3-thienyl)-6,7-<fiethoxyquinoxaline; 

2- (5-chtoro-2-thienyl)-6,7-dIethoxyquinoxaIine; 
5 2-(5-chloro-2-thienyl)-6.7-<iimethoxyquinoxaIine; 

3- (3-fluoro-4-methoxyphenyl)-7-fluoroquinoBne; 
3-(thien-3-yl)-5,7-dimethylquinoline; 
3-(5-ch!orothien-2-yl)-6,7-cfimethylquinoline; 
3-(thien-3-yl)-6,7-difluoroquinoline or 

1 o 3-(4-methoxyphyenyI)-7-methoxy-1 -naphthalenol. 



32. A pharmaceutical composition wherein the active ingredient is selected 
from the compounds of Claim 31 . 
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